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Preface 

This  instruction  report  is  intended  to  assist  authors 
in  the  preparation  of  clear  and  concise  manuscripts  which  can  be 
published  as  effectively  and  as  efficiently  as  possible  in  one  of 
the  report  series  of  this  organization* 

It  is  not  suggested  that  the  outline  here  set  forth  is 
the  last  word  in  technical  report  preparation*  There  can  and 
should  be  no  frozen  rules,  nevertheless  an  office  must  strive  for 
consistency  and  hence  must  have  working  rules* 

We  have  here  given  principles  to  be  followed  in  order 
to  attain  at  least  a  minimum  of  standardization  in  our  reports* 
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PREPARING  A  TECHNICAL  REPORT  ON  AN  INVESTIGATION 


I.  IMPORTANCE  OF  TECHNICAL  REPORT  WRITING 

What  is  the  importance  of  the  technical  report?  For  the  organi¬ 
zation,  it  shows  a  record  of  work  done  which  car*  be  referred  to  after  the 
project  is  completed  or  the  individual  has  left  the  organization,  and  it 
also  helps  to  build  the  reputation  for  the  Laboratory. 

It  does  two  things  for  the  author }  that  is,  it  keeps  his  su¬ 
periors  aware  of  his  accomplishments,  and  it  enhances  his  professional 
reputation. 

For  other  persons  engaged  in  similar  typs  research  and  investi¬ 
gation,  it  may  save  duplication  of  effort,  and  may  altso  provide  infor¬ 
mation,  or  at  least  help,  in  connection  with  other  research  programs. 

II.  GENERAL  REPORT  CATEGORIES  A HE  COVERAGE 

The  word  "technical,*  as  used  here,  applies  to  every  type  of 
report  which  falls  outside  of  the  category  of  administrative  reports  and 
their  control.  AR  335-15  refers  to  these  "technical*  reports  as  exempt 
reports.  It  is  in  this  area  of  so-called  exempt  reports  that  the  Publi¬ 
cations  Editor  has  primary  responsibility.  As  determined  by  a  review  of 
past  ACFEL  publications,  they  cover  all  final,  status,  interim,  con¬ 
tractor,  and  laboratory  reports. 

There  have  been  various  suggestions  made  for  basic  report  cate¬ 
gories.  The  QCS  "Guide  to  Good  Practice  in  Technical  Report  Preparation" 
(April  1956)  lists  the  following  report  categories*  Technical  Report, 
Research  Report,  Bulletin,  Miscellaneous  Paper,  Translation,  and  In¬ 
struction  Report,  This  is  the  grouping  we  shall  use,  at  least  until 
further  notice. 
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OCE  In  a  memorandum  for  the  reoord  dated  5  October  1955*  subject: 
"Development  of  Technical  Beports  Procedure,"  stated,  ae  its  basic  philo¬ 
sophy  of  repoits,  the  following:  "Basically,  current  reports  are  too 
voluminous*  Material  is  included  which  should  be  retained  in  the  files  of 
laboratorier  in  formalized  permanent  record  form*  Fewer  photographs  should 
be  included  and  always  held  to  a  minimum*  The  question  of  which  data  must 
bo  loft  out  cannot  be  delineated  or  proscribed  and  "rust  be  determined  by 
the  author.  The  current  tendency  is  to  include  everything  of  data  cate¬ 
gory,  whereas  the  desire  is  to  obtain  only  a  minimum  of  data  with  the  firm 
knowledge  that  supplementary  data  may  always  be  obtained,  by  the  few  who 
need  such  data,  from  the  laboratory  which  conducted  the  investigations." 

The  above  statement  does  not  specify  the  type  of  technical  re¬ 
port  this  is  considered  to  apply  to.  However,  it  may  be  assumed  to  be  a 
report  which  is  prepared  for  fairly  extensive  distribution  among  engineers, 
scientists,  administrators,  executives,  or  officers,  within  the  military 
agencies  of  the  Federal  Government  rho  will,  on  the  average*  only  wish  to 
make  a  quick  review  or  scan  the  contents,  and,  possibly,  read  the  synopsis 
and  key  conclusions* 

Certainly,  there  will  also  be  engineers  or  scientists  who  will 
wish  to  know  complete  details  of  the  work  reported.  On  extensive  studies, 
we  may  need  to  make  compilations  which  simply  assemble  the  data  into  usable 
form*  In  some  cases,  the  stadias  muy  be  of  such  general  interest  that 
broad  publication  is  aporopriate  in  order  to  make  the  knowledge  fully 
available  to  the  engineering  and  scientific  world  beyond  the  confines  of 
the  De]>art*ent  of  Defense.  Therefore,  we  must  consider  the  purpose  of  our 
report  in  deciding  now  much  detail  to  inolude* 
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For  an  extensive  investigation  the  following  successive  stages  jS 
report  preparation  may  be  considered* 

Data  and  Computation  Book, 

Data  Report, 

Initial  Record  Report, 

Standard  Report  (for  Limited  Distribution),  and 
Publication  Report  and/or  Paper, 

Those  are  discussed  in  the  following  paragraphs. 

a.  Data  and  Computation  Book.  At  the  completion  of  the  field 
work,  the  firpt  step  should  be  to  prepare  all  data  into  tablesj  charts, 
graphs,  photographs,  and  descriptive  material,  so  organized  as  to  permit 
ready  reference  during  analysis  and,  if  required,  at  any  time  in  the 
future.  Charts  and  graphs  should  be  in  pencil  form,  hand-lettered,  neat 
and  legible,  but  no  effort  at  fancy  drafting  cr  lettering  should  be 
attempted.  Data  should  be  reproducible  by  the  otalid  process,  or  by 
photostating,  if  necessary,  and  generally  during  analysis  it  will  be 
convenient  to  use  prints,  rather  than  originals,  as  working  sheets. 

Prints  can  be  marked  up  readily.  As  this  data  assemblage  is  made,  cu<*!i 
material  as  original  field  notebooks  and  data  sheets  should  be  retired 
step  by  step  permanently  to  the  f ; las,  to  be  referred  to  only  rarely  in 
the  future.  (Of  course,  these  steps  can  be  anticipated  during  the  in¬ 
vestigation,  and  it  may  be  possible  to  have  this  compilation  partially 
or  wholly  finished  by  the  time  the  actual  laboratory  or  field  test  work 
is  completed,) 
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It  is  recommended  that  the  working  material  be  placed  in  a  loose- 
leaf  notebook,  and  record  sheets  of  all  significant  c amputations,  analyses, 
and  draft  sections  of  text  be  added  in  as  prepared.  The  whole  thing  should 
always  be  kept  adequately  indexed.  Try  to  keep  everything  in  such  shape 
that  someone  else  in  the  organization  can  pick  it  up  and  make  sense  of  it, 
if  necessary,  as  if  you  are  out  cn  leave.  It  is  preferable  that  the  book 
be  divided  into  sections  containing  like  materials,  such  as  Freeze-back, 
Extraction  Testu,  Point- bearing  Tests,  and  so  on,  for  easy  reference. 
Remember  that  all  data  and  computations  are  U.  S.  Government  property, 
including  original  field  notebooks.  They  belong  to  the  Government,  and 
must  j»id  up  in  our  official  files. 

By  the  time  analysis  is  complete  then  we  will  have  a  detailed 
compilation  of  all  data  and  analysis  steps  involved,  which  will  serve  as 
a  permanent  and  valuable  record  and  reference  source.  Claremont  Dam  and 
Springdale  Dike  record  books  are  good  examples.  At  the  end,  the  material 
can  be  removed  from  the  loose-leaf  folder  and  placed  in  ACCO-fasrtened 
covers  or  similar  type  of  binder. 

b.  Data  Report.  When  appropriate,  up  to  as  many  as  perhaps  10 
or  12  sets  of  a  comprehensive  collection  of  data  sheets  may  sometimes  be 
reproduced,  bound,  and  forwarded  to  such  other  offices  as  OCE  Library, 
Airfields  Branch,  SIFRE,  and  the  Consultants  for  their  use  and  reference 
as  a  so-callad  Data  Report. 

When  an  investigation  is  carried  out  with  another  organization, 
such  as  the  Alaska  District,  which  may  have  immediate  need  for  the  data. 
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first  step  in  analysis  should  be  to  furnish  such  organization  copies  of 
needed  graphs,  tables,  charts,  and  photographs,  even  in  advance  of  any 
analysis* 

c.  Initial  Record  Report*  It  is  suggested  that,  cm  completion 
of  a  substantial  investigation,  a  report  be  first  assembled  for  working 
and  file  purposes  which  contains  all  details,  large  or  small,  worthy  of 
record*  No  unnecessary  effort  should  be  made  in  this  report  toward 
polishing  up  English,  punctuation,  or  "prettying-np*  of  diagrams*  It 
should  be  readable  and  understandable  by  another  person  of  comparable 
training,  if  it  should  be  necessary  for  another  to  read  it,  but  should 
not  be  anything  more  than  that.  This  type  of  report  has  two  advantages* 
First*  it  provides  a  basis  for  organization  and  preparation  of  the  more 
polished  following  report j  and  second*  it  protects  the  office  against 
the  possibility  that  the  investigator  may  not  be  able  to  prepare  a 
finished  report  because  of  sane  development  beyond  his  control.  The 
report  should,  of  course,  be  based  upon  some  sort  of  more  or  less 
logical  initial  outline,  but  the  care  which  is  appropriate  in  a  final  re¬ 
port  is  not  Justified*  It  Just  doesn’t  matter  in  this  initial  report  if 
the  sequence  of  the  »*rious  sections  actually  turns  out  to  be  completely 
mixed  up,  so  long  as  the  substance  is  there.  In  case  of  minor  investi¬ 
gations,  this  report  stt.ge  may  bo  skipped. 

d.  Standard  Report  (for  Limited  Distribution) 0 

(l)  Review  Draft.  Based  upon  the  data  assembled  as  above, 
a  careful  outline  should  be  prepared  following  the  new-approved  OCE 
standards  outlined  in  "Guide  to  Good  Practice,"  and  the  material  given 
later  here,  insofar  as  practicable,,  Using  this  outline,  a  review  draft 
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should  be  prepared.  On  completion,  this  draft  should  be  reviewed  first 
by  the  Publications  Editor.  See  sequence  of  steps  below0  When  the 
Project  Engineer  and  the  Publications  Editor  have  agreed  upon  a  final 
form  of  this  draft,  it  should  be  prepared  in  the  basic  form  in  which 
it  is  intended  for  final  printing  and  distribution,  including  cover, 
title  page,  frontispiece,  preface,  synopsis,  typed  text,  tables,  graphs, 
illustrations,  and  appendixes,  except  that  the  written  matter  will  be 
typed  on  pink  paper  and  the  tabular  and  graphic  materials  will  be 
prepared  in  pencil  form,  hand-lettered,  without  refinement,  but  with 
all  proposed  materials  completely  and  accurately  shown.  The  graphs, 
tables,  and  illustrations  should  be  in  the  form  of  prints,  not 
originals,  so  that  they  can  be  readily  blue-penciled  during  review. 

This  completed  review  draft  should  be  submitted  to  the  Chief  of 
Laboratory  for  review  or,  when  necessary,  to  whoever  has  been  dele¬ 
gated  authority  by  the  Chief  of  Laboratory  for  such  review  in  the 
specific  case.  If  properly  done,  the  Chief  of  Laboratory  should  be 
able  to  read  through  it  quite  quickly  and  should  not  find  any  major 
changes  necessary. 

In  an  idealized  situation,  it  will  not  be  necessary  for  both 
the  Cnief  of  Laboratory  and  the  Delegated  Reviewer  to  examine  the 
technical  report  under  review.  Such  a  situation  could  be  one  where 
the  report  was  prepared  by  one  of  our  consultants,  or  by  an  expert  in 
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a  physical  science  other  than  engineering,  or  by  a  contractor.  It  is  not 
considered  desirable  or  practicable  to  accept  ary  report,  however  high 
grade  the  author1 s  regular  work  may  be,  without  at  least  tacit  approval 
by  the  Chief  of  Laboratory.  Conversely,  under  very  unusual  or  rare 
circumstances  only,  will  more  than  one  reviewer  be  delegated  authority 
by  the  Chief  of  Laboratory  to  review  a  report.  It  is  intended  always 
to  keep  the  number  of  reviewers  down  to  a  minimum  and  thus  avoid  the 
confusion  of  too  many  divergent  opinions. 

(2)  Finished  Report.  When  the  review  draft  prepared  as 
above  is  returned  to  the  Project  Engineer  by  the  Chief  of  Laboratory, 
it  will  ordinarily  contain  numerous  suggestions  for  revisions.  A 
discussion  should  then  be  held  between  the  Project  Engineer  and  the 
Chief  of  Laboratory,  usually  including  the  Publications  Editor,  at 
which  agreement  will  be  reached  on  the  treatment  of  the  various  points 
raised.  The  Project  Engineer  will  then  complete  the  draft  report  in 
the  agreed-upon  form]  and,  upon  completion  of  this  phase,  should 
submit  to  the  Chief  of  Laboratory,  for  final  review,  a  draft  in  which 
by  colored  pencil  or  otherwise  the  parts  actually  changed  are  indi¬ 
cated,  in  order  that  the  Chief  of  Laboratory  will  not  be  required  to 
make  a  second  reading  of  the  entire  report,. 
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Ordinarily,  this  should  result  in  final  and  complete  approval  of  the  report? 
after  which, the  Project  Engineer  should  deliver  it  to  the  Publications 
Editor  for  reproduction,  submission  to  OCE  and  Board  of  Consultants  for 
review  and/or  approval,  and  after  agreement  on  any  final  revisions,  for 
final  assembly  and  distribution* 

To  summarize  the  philosophy  which  should  be  followed,  it  is 
felt  that  if  a  report  is  properly  prepared  it  should  be  necessary  for 
the  Publications  Editor  and  the  Chief  of  Laboratory,  or  other  reviewer, 
to  go  over  the  report  only  once  except  for  the  specific  sections  in 
which  substantial  changes  are  required  to  be  made*  It  is  believed  that 
by  the  time  the  final  review  report  reaches  the  Cnief  of  Laboratory 
only  minor  changes  should  be  necessary  as  a  result  of  the  review*  This 
means  the  report  should  be  clearly  presented,  follow  a  logical,  and  ac¬ 
cepted  sequence,  be  easily  understandable,  be  expressed  in  good  English, 
and  present  to  the  reader  an  impression  of  an  objective,  impersonal,  and 
truly  professional  and  workmanlike  presentation. 

At  all  stages  during  the  preparation  of  the  report,  more 
especially  during  the  initial  stages  when  the  general  outline  and  ap¬ 
proach  are  being  crystallized,  frequent  review,  discussions,  and  con¬ 
ferences  should  be  held  between  the  author  and  those  who  will  be  re¬ 
sponsible  for  review  and  check*  By  this  means,  the  possibility  of  any 
major  changes  being  required  in  the  final  stages  should  be  eliminated* 

In  the  review,  care  is  required  in  suggesting  or  making  changes. 

It  should  be  assumed  that  the  author  has  carefully  chosen  his  method  of 
analysis  and  descriptive  terms.  Anyone  suggesting  changes  in  a  report, 
should  be  prepared  to  support  them  with  his  reasons  why  those  changes 
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e.  Publication  Report  and/or  Paper.  When  a  report  is  considered 
worthy  of  greater  than  the  usual  limited  distribution  it  may  be  written 
originally  as  a  "publication  report,"  or  a  special  -version  of  it  may  be 
prepared  from  the  Standard  Report  for  such  distribution.  Such  a  "publi¬ 
cation  report"  will  ordinarily  be  printed  in  the  number  of  about  four  or 
five  hundred  copies  and  may  show  a  price  on  the  cover.  Also,  it  will 
frequently  be  found  desirable  to  prepare  technical  papers  for  publication 
in  engineering  or  scientific  journals,  in  which  case,  the  paper  will 
usually  represent  a  condensation  of  the  material  prepared  as  in  paragraphs 
a  through  d  above. 

When  an  interim  or  similar  report  is  prepared,  which  covers  only 
part  of  a  complete  study,  exactly  the  same  philosophy  should  be  followed 
as  has  been  outlined  above,  with  such  modifications  in  procedure  as  ere 
applicable  in  the  specific  instance.  This  includes  compilation  of  date 
and  computation  records. 

When  a  contractor  furnishes  a  technical  report  in  partial  ful¬ 
fillment  of  the  terms  of  his  contract,  the  report  will  be  reviewed  by  .he 
monitor  of  the  contract  in  the  Laboratory  to  determine  whether  the  report 
has  sufficient  merit  for  publication  in  one  of  our  series.  If  the  monitor 
believes  the  report  should  be  published,  he  will  thoroughly  review  the  re¬ 
port'  s  contents  as  the  "delegated  reviewer"  in  this  instance.  However,  the 
report  will  be  examined  also  by  the  Chief  of  Laboratory  and  the  Publications 
Editor  for  concurrence  or  rejection  of  the  monitor's  recommendation  on 
publication.  If  the  report  is  highly  technical  and  requires  the  services 
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of  a  mathematician  or  other  specialist  for  proper  review  and  evaluation, 
with  the  concurrence  of  the  Chief  of  laboratory,  another  individual 
possessing  the  required  qualifications  may  be  assigned  the  review  re¬ 
sponsibility.  Occasionally,  it  may  be  necessary  or  desirable  to  retain 
the  services  of  an  independent  expert  or  consultant  for  this  purpose. 

In  those  instances,  where  it  is  agreed  by  all  or  a  majority  of 
the  reviewers  of  a  technical  report  prepared  under  contract  that  it  is 
not  worthy  of  being  included  in  a  report  category  of  this  organisation, 
uhe  contractor's  report  will  be  handled  as  a  "data  report"  or  an  "initial 
record  report" . 

IV.  STrtUCTUiiti  AND  CONTENTS  OF  REPORTS 

The  technical  report  will  be  composed  of  the  following  parts 
and  will  include  almost  all  of  them  in  accordance  with  the  data  to  be 
presented. 

a.  Cover  ana  Title  Page.  The  title  page  will  include  the 
following  information:  Corps  of  Engineers,  U.  S.  Army;  title  of  report; 
when  applicable,  author  or  authors  (name  and  title);  contract  number,  if 
any;  report  series  and  number  (assigned  by  the  Publications  Editor); 

A.CFEL;  OCE;  date;  and  printing  office  designation.  The  cover  will  con¬ 
tain  approximately  the  same  information  as  the  title  page,  in  briefer  form, 
with  the  one  additional  factor,  the  emblem  of  the  Corps,  that  is,  the 
castle;  which  will  ordinarily  appear  as  shown  on  example,  Inclosure  No.  1. 

I  el  -sure  No.  ?  shows  typical  title  page. 


11 


For  information  on  use  of  flyleaf,  frontispiece,  and  l&IZ,  refer 
to  page  7  of  the  OCE  Guide.  Of  these  three  n preliminaries* ,  the  frontis¬ 
piece  has  the  most  opportunity  to  be  included  in  our  reports.  If  it  is 
used,  the  frontispiece  will  appear  on  the  back  of  the  title  page  to  comply 
with  pointing  regulations  of  the  Adjutant  General's  Office  although  contrary 
to  accepted  and  good  printing  standards. 

A  frontispiece  may  be  included  whenever  the  author  has  an  unusually 
fine  photograph  of  an  area  which  may  bo  either  the  subject  or  a  main  part 
of  the  study  being  reported.  A  detailed  map  is  also  considered  to  make 
an  excellent  frontispiece,  expeciaily  one  that  the  reader  will  have  con¬ 
stant  reference  to. 

The  frontispiece  does  not  carry  a  "Figure  No.";  however,  it  may  be 
fully  captioned  when  necessary  for  clarity  or  better  understanding. 

The  name  of  the  author  or  authors  will  appear  on  the  report  title 
page  when  it  represents  exclusively  his  personal  efforts  and  contribution. 
Whenever  a  "team"  effort  is  involved,  the  names  of  those  ACFEL  personnel 
who  have  been  substantial  or  principal  contributors  will  be  given  in  the 
preface,  even  when  a  separate  acknowledgments  section  is  used  at  end,  and 
will  not  appear  on  the  cover,  as  discussed  later.  Listing  of  names  only 
in  the  preface  will  be  the  usual  case.  In  our  investigations,  for  ex¬ 
ample,  one  man  may  suggest  the  original  ideas  for  the  study,  another  may 
prepare  the  detailed  plan  of  action,  a  third  may  be  responsible  for  the 
actual  field  or  laboratory  work,  a  fourth  may  make  a  special  mathematical 
study  necessary  in  the  analysis,  and  so  on,  and  the  result  is  so  much 
better  than  would  have  been  produced  by  any  of  the  men  individually  that  it 
would  be  unfair  to  give  any  one  of  them  exclusive  credit. 
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The  name  of  the  author  or  authors  will  always  appear  on  the 
cover  when  it  is  a  paper  prepared  in  form  for  publication  in  a  technical 
or  scientific  journal. 

b.  Preface.  In  some  offices,  there  is  a  subtlety  which  recog¬ 
nizes  the  foreword  as  being  prepared  by  someone  other  than  the  author, 
whereas  a  preface  is  something  that  is  prepared  by  the  author.  For  our 
purposes,  the  preface  should  be  prepared  by,  or  for,  the  Chief  of 
Laboratory,  and  that  it  will  give  the  background  of  the  report,  authori¬ 
zation,  similar  or  related  reports,  plans  for  future  work,  and  comments 
on  the  report,  including  appropriate  acknowledgments. 

In  some  instances,  a  foreword  will  also  appear  in  addition  to 
the  preface  in  the  report.  One  such  instance  might  be  when  this  Labora¬ 
tory  does  not  concur  with  the  conclusions  and  recommendations  of  a  con¬ 
tract  report,  but  does  not  wish  to  hold  up  publication  or  to  continue 
discussion.  This  is  unlikely  to  happen  when  the  author  is  a  full-time 
employee,  it  is  more  likely  to  occur  when  one  of  the  consultants,  or  an 
expert,  a  part-time  employee,  or,  as  stated  above,  a  contractor  prepares 
a  report  for  publication. 

c.  Table  of  Contents.  In  certain  instances,  the  use  of  a 
table  of  notations  or  a  list  of  symbols  will  be  desirable  to  acquaint 
the  reader  with  unusual  or  uncommon  mathematical  terms  and/or  equations 
expressed  in  the  body  of  the  report.  Such  a  table  or  list  should  appea 
preferably  as  a  preliminary  page  between  the  table  of  contents  and  the 
synopsis  or  sometimes  it  may  appear  as  a  separately  lettered  appendix. 
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It  should  also  be  noted  that  tables  and  figures  are  listed  on 
separate  pages  always  in  front  of  the  a Dove  notations.  This  order  is 
equally  true  when  the  tabular  and  graphic  materials,  as  well  as  the 
symbols,  appear  at  the  end  of  the  report  or  are  made  into  separate  ap¬ 
pendixes.  Two  examples  are  attached  as  Inclosure  Nos,  3  and  U, 

d.  Synopsis.  JL  descriptive  summary,  not  exceeding  200  words, 
runmarizing  the  salient  features  of  the  investigation,  as  covered  in 
the  report,  and  conclusions  drawn,  will  be  written  by  the  author.  From 
this  summary,  an  abstract  card  will  be  prepared  for  tecnnical  reports 
as  defined  in  the  OCE-approved  Guide. 

e.  Body  of  the  Report.  The  body  of  the  report  will  be  divided 
into  sections  which  will  be  appropriately  entitled  to  indicate  the  particu¬ 
lar  information  to  be  contained  therein.  In  the  idealized  technical  or 
scientific  report,  it  would  contain  the  following  sections* 

Introduction, 

Test  Equipment  and/or  Materials, 

Procedures, 

Results, 

Discussion  of  Results, 

Summary  of  Results,  and 
Conclusions. 

It  will  be  necessary,  of  course,  to  establish  the  actual  sections  and  desig¬ 
nations  to  fit  the  particular  problem  being  reported  on.  Often,  sections 
may  be  combined,  or  omitted  altogether,  depending  upon  the  subject  and  its 


treatment  in  the  report#  But  in  all  cases  there  will  be  an  introduction. 


and  descriptions  of  what  was  dona,  what  the  results  were,  and  what  is 
concluded  therefrom. 

The  author  should  hare  some  sort  of  covprehensive  organization 
plan  before  he  starts  to  writej  but,  from  this  starting  point  on, 
methods  differ.  Some  find  it  works  best  for  them  to  prepare  a  very  de¬ 
tailed  outline  which  approaches  the  final  text  itself,  while  others  seem 
to  prefer  to  put  down  on  paper  all  they  have  to  say  and  then  shjffle  the 
parts  around  until  they  come  up  with  the  most  logical  order  or  sequence. 
However,  once  the  author  gets  something  down  on  paper,  he  iias  only  begun. 
From  then  on  the  job  is  one  of  rearranging  and  polishing.  Also,  it  re¬ 
quires  constant  revision.  No  one  can  write  a  thing  the  best  way  at  the 
first  attempt.  The  author  must  have  ths  willingness  to  revise;  it  shows 
that  he  has  acquired  a  maturity  and  a  spirit  of  craftsmanship, 

(1)  Introduction.  It  is  important  that  the  author  begin  his 
report  with  a  polished  introduction  which  gives  the  purpose  and  scope  of 
the  study  and  its  background.  Note  that  it  is  the  purpose  and  scope  of 
the  investigation,  not  of  the  report.  The  introduction  is  the  author's 
first  chance  to  interest  the  reader  in  his  work.  Accordingly,  the  in¬ 
troduction  must  set  tiie  tone  of  the  report. 

Beginning  at  the  start  and  continuing  throughout  the  report,  the 
author  must  present  the  subject  from  the  reader's  point  of  view,  Fe  mus,‘ 
learn  to  have  a  dual  personality  and  constantly  alternate  his  viewpoint 
between  tnat  o t  the  author  and  that  of  a  reader  seeing  the  material  for 

l'.> 


the  first  time .  Too  many  of  our  engineers  write  only  from  the  author*  s  point 
of  view.  The  author  should  try  to  build  up  a  picture  of  that  reader,  just  who 
he  is  and  what  his  interests  are,  what  he  already  knows  about  this  subject 
that  the  author  intends  to  discuss,  what  more  he  wants  to  know,  i  ,  should 
keep  in  mind  the  reader*  s  capacity  to  absorb  what  is  being  presented*  He 
may  find  it  convenient  to  imagine  a  specific  individual  reader,  such  as 
Dr.  Casagrande* 

He  must  be  able  and  •willing  to  subordinate  his  own  prejudiced  esti¬ 
mation  of  his  own  kn<  Tledge,  and  his  probable  underestimation  of  the  reader*  s 
intelligence.  It  is  true  that  the  reader  will  probably  not  know  as  much 
about  the  subject  at  hand  as  the  author,  but  the  reader’s  knowledge  may  be 
considerable. 

In  the  introduction,  the  author  has  his  first  chance  to  show  the 
importance  of  hie  test,  cr  experiment.  It  is  here  that  he  mu3t  indicate 
any  limitations  of  the  study.  And,  finally,  he  may  broadly  suggest  the  con¬ 
clusions  that  have  been  reached. 

Where  a  number  of  words  or  phrases  will  be  used  having  specialized 
technical  meanings,  a  "definitions”  section  should  be  included  in  the  in¬ 
troduction.  When  there  are  only  one  or  two  such  items,  definitions  may  be 
given  where  they  first  occur,  either  in  the  text  or  as  a  footnote. 

(2)  Conclusions.  The  conclusions  must  conform  with  one  all- 
important  criterioni  They  must  be  drawn  solely  on  the  basis  of  the  material 
presorted  in  the  body  of  the  raport.  Statements  which  are  not  properly  sup¬ 
ported  by  the  data  presented  in  the  report  cannot  be  accepted  in  the  con¬ 
clusions. 
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All  questions  raised  in  the  introduction  must  be  answered  here# 
They  must  not  seem  perfunctoiy,  but  must  add  to  the  value  of  the  report 
by  restating  the  significant  findings.  They  must  not  present  any  new  ma¬ 
terial#  Conclusions  must  cover  all  items  of  the  problem  as  stated  in  the 
introduction#  That  is,  the  disposition  of  all  items  must  be  indicated  in 
some  way# 

A  distinction  should  be  made  between  results  and  conclusions . 
Results  are  factual  data  resulting  from  the  study;  i.e#,  "the  CHR  of  the 
subgrade  during  the  frost-melting  period  was  found  by  test  to  be  2«1  per¬ 
cent."  A  conclusion  is  the  result  of  inference  or  reasoning  based  on  the 
facts# 

Frequently,  it  is  desirable  to  insert  a  separate  section  just 
ahead  of  the  conclusions  entitled;  "Summary  of  Results,"  when  the  report 
contains  a  substantial  amount  of  new  information,  not  properly  falling 
in  the"Conclusions"cstegory. 

f.  Recommendations .  Paragraph  17  of  OCE  "Guide  to  Good  Practice" 
covers  the  problem  of  recommendations  pretty  well.  Usually,  we  find  our 
reports  need  a  "recommendations"  section#  How  ver,  it  should  be  written 
in  general  fashion  to  indicate  the  work  needed  to  expand  the  results  of 
the  study,  without  going  into  details  better  covered  seoarately. 

Recommendations  are  definitely  required  in  those  renorts  wnere 
specific  action  is  indicated.  Whereas  conclusions  state  that  something 
is,  was,  or  will  be  true;  recommendations  say  that  something  shoulc  be 


done 


g*  Acknowledgments.  Acknowledgments  may  be  indicated  here  in  a 
separate  paragraph,  if  quite  lengthy.  Otherwise,  they  should  appear  in 
the  preface* 

h.  References  and/or  Bibliography*  References  will  be  in  alpha¬ 
betical  order,  numbered,  and  appropriately  cited  in  the  text.  Each  refer¬ 
ence  will  include  the  proper  elements,  such  as  author,  title,  date,  in  the 
order  prescribed  below. 

This  section  may  be  called  references  cr  made  part  of  a  bibliography; 
however,  it  would  be  advisable  in  those  instances  where  certain  allied  litera¬ 
ture  which  has  not  been  referred  to  in  the  text,  but  may  be  of  interest  to  the 
reader,  that  a  supplemental  bibliography  of  this  material  be  prepared  quite 
distinct  and  separate  from  the  references  themselves.  In  such  a  circumstance, 
of  course,  only  the  references  will  be  numbered,  the  bibliography  will  be  un¬ 
numbered. 

All  references  should  include  the  following  information  in  the  order 
indicated.  For  pert odi cals 8  Author,  last  name  first;  title  of  article; 
periodical;  volume;  page,  inclusive  page  numbers  or  initial  page  numbers; 
and  (date).  Use  of  the  list  of  Periodicals  Abstracted  by  Chemical  Abstracts 
for  the  abbreviations  of  all  periodicals  covered  therein  is  preferred* 

For  books?  Author,  last  name  first;  title  of  report  or  publica¬ 
tion  itself;  publisher;  city  of  publication;  number  of  pages; and  (year). 

If  a  publication  is  a  compilation  of  many  reports  which  appear  bound  in  one 
volume,  then  it  is  usually  required  to  list  the  specific  article  or  chapter 
referred  to  in  the  text.  That  is  done  by  listing  the  title  of  the  article 
ano  following  it  ..ith  the  word  In:  then  the  name  of  the  book, 
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and  so  on 


i»  Appendixes.  Appendixes  are  reserved  for  presentation  of  large 
quantities  of  tabular  data  and  graphic  matter  that  usually  require  litho¬ 
graphic  condensation.  Appendixes  are  also  those  materials  which  are 
lengthy,  technical  subtopics  not  essential  for  a  full  understanding  of  the 
main  text  but  which  will  be  useful  to  readers  with  special  interest  in  the 
field.  If  this  material  were  included  in  the  main  body  of  the  report,  it 
would  tend  to  bury  the  more  important  text  in  a  mass  of  technical  detail. 
The  appendixes  appear  in  alphabetical  order,  designated  by  capital  letters, 
such  as  A,  B,  and  they  must  be  kept  to  a  minimum.  By  numbering  pages  Al, 
A2,  A3,  and  Bl,  B2,  B3,  appendixes  can  be  reproduced  ahead  of  the  main  re¬ 
port,  as  soon  as  completed. 

?.  technical  description 

a.  Types  of  Description.  There  are  just  two  main  types  of  de¬ 
scription,  they  are?  the  generalized  or  broad  (impressionistic)  type  as 
opposed  to  the  scientific  or  more  specific  type  of  description.  Despite 
the  fact  that  the  latter  type  seems  to  be  preferred,  this  does  not  in 
itself  necessarily  mean  that  it  is  always  the  best,  or  that  it  alone  must 
be  used  wherever  possible.  On  the  contrary,  in  some  instances,  a  scien¬ 
tific  or  very  specialized  description,  only,  may  well  lose  your  reader. 

Al  so,  both  types  can  oft^n  be  used  to  complement  each  other,  and  for  in¬ 
creased  readability. 

b.  Plan  of  Description.  The  author  should  first  give  a  gener¬ 
alized  view  of  what  he  is  attempting  to  describe.  Then  he  should  describe 
the  details,  item  by  Item  or  phase  by  phase,  in  a  logical  order. 


c.  Guides  in  Writing  Technical  Description.  There  are  ten  guides 


that  may  be  mentioned  briefly? 

(1)  Clarity  is  the  primary  objective. 

(2)  Vary  the  length  and  structure  of  the  sentences.  In  other 
words,  don’t  make  the  description  monotonous  or  repetitive, 

(3)  Where  dimensions  or  quantities  are  used  iii  describing  one 
item  after  another,  use  a  table  to  present  the  data.  The  reader  can't  absorb 
a  flood  of  minor  statistics  presented  in  the  text® 

(ii)  Begin  some  sentences  with  modifiers,  these  may  be  colled 
additional  describers. 

(5)  Subordinate  points  of  minor  interest. 

(6)  Write  from  an  impersonal  point  of  view  and  always  use 
the  third  person. 

(7)  Usually  write  in  the  passive  voice,  that  is,  use  a  verb 
which  represents  the  subject  as  the  receiver  of  the  action.  The  passive 
voice  is  made  up  of  forms  of  ’’be,’’  also  "become”  or  "get,"  together  with 
the  past  participle  of  the  principal  verb.  Individual  correct  examples 

of  each  are  as  follows?  "The  soil  sample  was  prepared."  "The  test  section 
became  frozen."  "The  pile  was  pulled  out,  or  extracted." 

(8)  Use  the  present  tense  to  describe  general  features  and 
method  of  operation. 

(9)  Use  the  past  tense  to  describe  a  specific  use  or  method 

of  operation. 

(10)  Avoid  awkward,  obsolete,  inexact  words  and  phrases. 

Use  a  term  that  fits,  not  one  that  nearly  fits. 
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Again,  it  is  advisable  to  use  both  main  types  of  description,  and 
not  to  overemphasize  one  to  the  -omplete  neglect  of  the  other.  The  tech¬ 
nical  description  should  be  scientific  and  specific  where  required,  and 
generalized  or  both  when  warranted. 

TI.  USE  OF  TABLES,  GRAINS,  AND  ILLUSTRATIONS 

Tables,  graphs,  and  illustrations  should  be  used  to  the  extent 
that  these  media  will  contribute  substantially  to  the  effectiveness  of 
the  report.  For  many  studies,  the  ideal  report  may  be  one  in  which  the 
tables,  graphs,  and  illustrations  form  the  heart  of  the  report,  the  text 
serving  to  explain  and  make  clear  the  graphic  material. 

Tables  will  be  prepared  in  accordance  with  U.S.  Government 
Printing  Office  standards.  Photographs  will  be  properly  marked  for  re¬ 
production,  cropping,  or  reduction!  in  all  instances,  drawings  and  photo¬ 
graphs  will  be  designated  as  figures.  Use  of  the  term  "plate"  will  be 
dropped.  Tables  and  figures  will  each  be  numbered  consecutively,  using 
Arabic  numerals,  as  closely  as  possible  in  the  sequence  which  they 
appear  in  the  text.  Every  item  should  be  referred  to  in  at  least  one 
place  in  the  text. 

Tables  and  figures  will  appear  either  scattered  throughout  the 
text  or  grouped  together  at  the  end  of  the  text,  but  not  both  ways,  in  a 
single  report.  That  is,  it  is  mandatory  to  use  jxist  one  system  of  ar¬ 
ranging  tables  and  figures  in  the  particular  report.  When  tables  and 
figures  appear  in  the  appendix,  the  particular  letter  used  for  the  ap¬ 
pendix  must  be  added  to  table  and  figure  numbers.  However,  regardless 
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of  their  location  in  the  report,  try  to  reduce  all  tables  and  figures  to 
page  size  or  smaller  for  ease  of  handling. 

There  are  seven  main  rules  which  relate  generally  to  tables  and 
figures,  as  follows* 

(l)  In  final  reports,  tables  and  figures  usually  are  placed 
nearest  the  initial  reference  to  them.  In  drafts,  of  course,  they  will 
usually  be  grouped  together  at  the  end. 

(?)  Tables  and  figures  should  be  concise,  complete,  and 

clear. 

(3)  Units  of  measurement  should  always  be  clearly  shown. 

( k )  Good  balance  should  be  maintained  between  tables  and 
figures,  on  the  one  hand,  and  the  text. 

(5)  Items  in  table  or  figure  must  bear  immediate  and  ap¬ 
parent  relationship. 

(6)  Each  table  or  figure  should  be  self-explanatory  without 
reference  to  text. 

(7)  Simplicity  should  be  observed  in  all  tables  and  figures. 

For  the  review  draft,  graphs  should  show  all  test  points  plotted, 

so  that  validity  of  corves  may  be  evaluated.  Points  may  or  may  not  be  left 
on  in  final  version,  depending  on  the  particular  case.  We  have  to  keep  in 
mind  that  OCE  and  the  Board  of  Consultants  will  review  the  finished  report, 
and  it  will  frequently  be  necessary  to  show  the  test  points  in  order  for 
them  intelligently  to  evaluate  our  interpretations. 
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What  are  the  purposes  of  tables?  They  are  a  convenient  means  of 
presenting  data,  and,  thus,  the  data  are  more  quickly  read  and  grasped 
than  if  they  were  spelled  out.  However,  a  table  should  not  defeat  its 
own  purpose  by  being  overloaded  with  a  number  of  variables  excessive  to 
the  necessary  showing  of  certain  phenomena. 

Despite  the  fact  that  the  tables  should  be  limited,  some  details 
will  require  additional  explanation.  This  can  be  accomplished  by  the  use 
of  footnotes  to  the  table.  Each  column  of  the  table  should  be  headed 
with  a  brief,  precise  statement  of  what  the  numbers  represent  and  in  what 
units  they  are  shown.  Units  may  be  designated  in  either  singular  or 
plural  as  appropriate,  except  when  abbreviated.  Columns  may  need  to  be 
numbered  for  easy  reference,  but  care  must  be  exercised  that  these 
numbers  are  not  confused  with  footnote  numbers  used  simultaneously. 

As  previously  mentioned,  figures  include  graphs,  drawings,  photo¬ 
graphs,  charts,  and  all  nontextual  and  nontabular  material.  They  are  not 
used  merely  for  decoration.  However,  there  is  no  limitation  on  the  inge¬ 
nuity  of  the  author  for  graphical  presentation.  The  figure  legends 
should  be  clear  and  complete.  As  previously  noted,  graphs  should  not  be 
made  in  final  form  until  the  report  is  almost  completed  and  ready  for  re¬ 
production.  While  a  fine  grid  (from  10x10  to  20x20)  is  desirable  on 
draft  sheets  to  aid  plotting  and  checking,  final  graphs  should  have  a 
very  open  grid,  generally  not  finer  than  3/8  x  3/6-inch  in  final  re¬ 
production,  and  going  up  to  say  1  x  1-inch.  Tho  rrid  should  be  just  fine 
enough  to  allow  the  average  reader  to  make  approximate  interpolations. 

Any  additional  lines  in  the  grid  are  wasted.  If  more  precise  results 
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are  wanted  by  the  reader,  it  should  be  pssumed  that  he  will  make  a  plot  of 
his  own,  using  the  data  presented  in  the  tables.  "Figure  No."  and  "Table 
No."  on  illustrations  should  be  the  same  weight  and  size  on  all  sheets, 
throughout  the  report.  A  drawing  number  should  appear  in  the  lower  left- 
hand  corner  on  all  final  full-page  drawings.  Examples  of  tabular  and 
graphic  material  are  attached  as  Inclosure  Nos.  5  through  10. 

711.  MECHANICS  OF  WRITING  TECHNICAL  REPORTS 

The  report  will  be  written  so  that  its  meaning  will  be  clear  and 
unmistakable  to  anyone  of  average  intelligence  and  requisite  technical 
background.  That  is,  the  presentation  of  the  data  should  be  direct  and 
precise,  and  without  technical  jargon. 

It  is  the  function  of  style  to  insure  and  facilitate  rapid  reading, 
yet  at  the  same  time  to  indicate  a  thoroughness  of  treatment  by  evidence 
given  in  the  report. 

The  writer  is  not  being  called  upon  to  impress  or  entertain.  How¬ 
ever,  he  does  desire  to  make  his  style  fit  the  subject  matter  and  the  always 
important  reader.  It  is  best  to  follow  an  impersonal  approach,  one  free  of 
preconceived  notions.  He  should  restrain  himself,  he  should  at  all  costs 
avoid  superlatives,  exaggeration,  and  other  devices  used  in  advertising  or 
popular  writing.  Adjectives  and  adverbs  should  be  used  very  sparingly. 

The  approach  should  be  direct,  even  blunt.  That  is,  he  should  be  willing 
to  get  to  the  point  and  get  there  quickly.  The  report  should  be  concise, 
and  it  should  conserve  the  reader' s  time. 


Above  all,  the  writer  should  strive  for  accuracy.  The  text  should 
reproduce  the  known  facts  as  precisely  as  possible.  Care  should  be  taken 
to  use  words  which  convey  the  correct  shade  of  meaning.  At  the  same  time, 
avoid  surrounding  the  plain  meaning  with  so  many  hedges,  modifying  clauses, 
and  minor  explanations  that  the  reader  becomes  completely  confused  as  to 
what  you  are  trying  to  say. 

In  all  questions  of  style  relating  to  correct  use  of  paragraphs, 
sentences,  figures,  punctuation,  capitalization,  compounding,  abbrevi¬ 
ations,  spelling,  numerals,  and  symbols,  the  U.S.  Government  Printing  Of¬ 
fice  Style  Manual  is  the  final  authority. 

The  following  is  a  brief  coverage  of  good  practice  in  style  guid¬ 
ance  for  technical  reports. 

To  begin  with,  all  headings  in  the  report  should  be  independent 
of  the  text.  For  example,  if  your  heading  in  a  section  of  the  report  is 
"sampling,"  and  you  wish  to  indicate  that  "the  sampling  required  two 
weeks,"  then  the  correct  way  to  state  it  is  as  follows?: 

"Sampling;  Sampling  required  two  weeks."  It  should  not  read 
"Samplings  This  required  two  weeks,"  or  "the  sampling  required  two  weeks."1 

Paragraphs  themselves  a\e  logical  divisions  of  subsections  into 
single-thought  elements.  However,  the  introductory  sentence  should  sum¬ 
marize  the  thought  contained  in  the  paragraph.  Paragraphs  should  also  be 
connected  by  transitional  phrases.  Such  phrases  include;  nevertheless,  in 
a  similar  manner,  and  in  spite  of.  Usually,  transitions  point  back  to 
what  has  already  been  said,  but  they  may  also  point  forward. 


The  transitional  phrase  which  points  forward  rather  than  backward 
is  one  where  the  author  points  out  that  something  has  already  happened  in 
the  past  and  that  something  will  soon  tske  place  in  the  future.  It  might 
sound  something  like  this*  "Two  of  the  metnods  have  been  tried  and  proved 
unsatisfactory,  the  third  method,  as  will  be  shown  below,  may  prove  satis¬ 
factory."  Or  another,  "Having  completed  the  survey,  it  will  now  be  neces¬ 
sary  to  consider  what  future  work  must  be  done."  It  is  possible  to  phrase 
the  transitional  sentence  so  that  it  is  not  too  obvious.  Transitional 
paragraphs,,  it  should  be  pointed  out,  can  show  the  relationship  of  sections 
and  subsections  just  as  transitional  sentences  show  the  relationship  of 
paragraphs • 

Some  general  rules  on  sentences  are  as  follows*  They  should  be 
varied  in  length  to  avoid  monotony.  They  should  be  complete,  complex 
sentences  should  be  avoided,  but  long  sentences  are  not  necessarily  complex. 
Short  words  and  short  sentences  are  beat,  although  too  many  short  and  sinple 
sentences  sound  childish.  Still  it  is  better  to  err  in  this  direction  than 
toward  long,  complicated,  awkward  and  difficult-to-read  sentences. 

Granting  that  it  is  not.  necessary  for  the  author  to  have  an  ex¬ 
tensive  vocabulary,  a  report  writer  can  develop  a  good  vocabulary  by  much 
reading.  The  author  should  exercise  his  terminology.  He  should  vary  his 
words  to  express  the  same  thought  in  order  to  avoid  monotony,  but  he  should 
be  very  careful  lest  he  use  a  word  that  confuses  the  reader. 

There  are,  of  course,  the  more  perplexing  although  less  important 
mechanics  of  writing  technical  reports.  Some  of  these  points  are  not  covered 
in  the  QPO  Style  Manual,  otners  are.  No  differentiation  is  made  here  between 
the  two,  and  they  are  not  taken  up  in  any  particular  order. 
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Hyphen.  The  hyphen  ordinarily  is  used  for  vords  combined  to 
form  a  unit  modifier  immediately  preceding  the  word  modified.  It  is  not 
used,  however,  if  the  first  word  is  an  adverb  ending  in  l£  or  an  advert, 
modifying  the  second  word  of  a  three-word  modifier:  ’’second-rate  high¬ 
way",  steeply  rising  mountain", "vegetation-covered  slopes",  however, 

"non- frost-susceptible  soils".  The  hyphen  is  always  used  when  the 
second  word  ends  in  ed. 

Dash.  The  dash  should  be  used  sparingly.  Usually,  they  are 
made  by  two  hyphens  with  spaces  before  and  after. 

Prefix.  A  prefix  chat  is  not  a  complete  word  ordinarily  com¬ 
bines  without  a  hyphen  unless  the  combined  word  is  capitalized  or  unless 
it  ends  in  the  same  vowel,  sometimes  the  same  consonant,  as  the  first 
letter  of  the  combining  word:  "nonmountainous" ,  "un-American" , "a- ti- 
ir.f  lation" ,  "subarctic" . 

Capitalization.  After  a  place  name,  "proper"  is  not  capit¬ 
alized:  "Greenland  proper". 

Sr.  -lish  generics  after  a  proper  name  are  capitalized.  If  a 
foreign  name  includes  a  generic,  the  English  generic  may  be  added  un¬ 
capitalized  in  parentheses  for  clarity:  "New  York  State",  Ozero  Balkhash 
(lake)".. 

Army  and  Navy  are  capitalized  only  when  referring  to  a  specific 
organization  or  facility:  "Canadian  Army",  "French  Navy",  army  rations".. 

Arctic  and  Subarctic  ar?  capitalized  when  nouns,  not  capitalized 
when  ad /or-*  ives. 
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Coma.  A  comma  is  used  before  and  in  a  seriej  of  three  or  more 
terms:  "climate,  soil,  and  vegetation".  They  are  used  in  numbers  of  four 
or  more  digits,  except  in  astronomical  time  and  chart  numbers:  "1,262 
miles;  2215  hours:  chart  number  2117".  They  separate  independent  clauses 
unless  other  punctuation  is  used. 

Abbreviations.  Few  abbreviations  should  be  used  in  the  text  aside 

from  such  as  the  following:  U.  S.  Army,  U.  K.  Navy  (ordinarily,  the  United 

\  o  0 

States  and  the  United  Kingdom  are  written  out),  A.M. ,  P.M. ,  mph,  F.,  C., 

Btu,  cc  and  osi.  Little  use  should  be  made  of  etc.  In  tables  and  figures, 
abbreviations  may  be  used,  but  always  in  the  singular.  For  example,  inches, 
in.;  pounds,  lb.;  feet,  ft.  Accepted  practice  is  to  omit  periods  in  engi¬ 
neering  and  scientific  abbreviations,  except  where  the  abbreviation  might 
be  mistaken  for  another  word.  Such  a  case  would  be  inch,  which  would  be 
like  in,  without  the  period. 

Terms  which  are  infrequently  used  will,  in  general,  not  be  ab¬ 
breviated.  Some  approved  abbreviations  which  may  frequently  appear  in  ACFEL 


publications  fn ilow: 


. .  . . , abs 

Atomic  weight. . . 

at.  wt 

Alternating  current.. 

And io-f r equency . 

„ .  ,af 

Average . . . 

.  .avg 

aH. 

Barrel . . . 

.  .bbl 

.....  t  ITT ip 

Boiling  Point . 

...  bp 

Amnere-hour ........... 

. . amp-hr 

British  thermal  unit. . . . . 

.  .Etu 

Angstrom  Unit - - 

.  . \ 

Bushel  . 

. .  .bu 

Ante  meric*  1r,n . - 

. .  .  A.M. 

Calculated . . . . . 

.calc 

Artilogir :  thm . . 

.anti  leg 

California  Bearing  Ratio. 

.  .CBR 

Approximate .  ........ 

.  .approx 

Calorie. . . . . . . 

.  .cal 

Atmospheres . .  •  • 

Centigrade . . . 

•  -  •  •  C  • 
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Centigram. . , . . og 

Centiliter . . . cl 

Centimeter . .cm 

Centimeter  per  second 

(cm  per  sec) . cm/sec 

Chemically  pure . cp 

Circa . ca 

Coefficient, . coef 

Cologarithm . colog 

Constant. . . const 

Cosine. . . cos 

Cotangent.  cot 

Cubic . cu 

Cubic  centimeter.  . . cc 

Cubic  feet  per  second . cfs 

Cycles . . . cy 

Cycles  per  second . .*.cps 

Decibel.  „db 

Decigram . .dg 

Deciliter . dl 

Decimeter. . ,.„...........dm 

Degree.,.,.. . deg 

Degrees  Kelvin  (absolute ) , . . . ,°K 
Degrees  Celsius  (centigrade). ,C, 

Degrees  Fahrenheit,. . . °F. 

Diameter . . . diam 

Direct  Current . . . . dc 

(as  adjective),,., . ...d-o 

Electromotive  force. ........ .emf 


Equation. 

Fr  g...,..o,,..„«. 


•  •  o  r  <* 


,eq 

.erg 


Exponential. ............ - .exp 

Fahrenheit, _ _ ... ,Fahr.  or  F. 

Farad . . . . . . .f 


O  A  )  o  >  > 


•  o  •  n  o  a. 


•  0  «  « 

<j  o  o  o  a  o 


Figure . 

Focal  length - - - - - 

Foot,,.. .. ..... ...  •  ,i 

Foot-pound. ......... 

Frequency  modulation 

^  **  «  9  •  «  01)00904  DO# 

Gallons  per  minute . . 
Gallons  per  second,. 

Grain. . . 

Gram 

Horsepower.,  . . . 

PTour ii,,. 

Hydrogen  ion  concentration 

Inch. _ _ 

Inch-pound . . 


•  o  0  1  > 


lOSoOddOQOD. 


Fig. 

....f 

•  o  e  X  l# 

ft-lb 
. .  ,FM 
,  .gal 
o  ,gpm 
.  ,gps 
grain 
»  •  •  •  S 

• ,  ii  h  p 

...hr 
..  -pH 
.  .in, 
in-lb 


Indicated  horsepower 

Inside  diameter . 

Kilocalorie . 

Kilocycle . 

Kilogram . 

Kilogram-calorie . . . . 

Kilogram-meter . 

Kilogram  per  square 
centimeter 

(Kg  per  sq  cm) . 

Kiloliter . . . . 

Kilometer . . 

Kilovolt . 

Kilovolt-ampere ..... 

Kilowatt . . . . 

Kilowatthour  . 

Kips  per  square  foot 

Latitude . 

Limit . 

Linear .............. 

Liter . . . 

Logarithm  (common).. 
Logarithm  (natural)  . 
Maximum .............. 

Megacycle . . 

Melting  Point ....... 

Moter . 

Meter-kilogram . 

Microampere . 

Microangstrom . . 

Microfarad . . . 

Micromicrofarad . . . . . 

Microinch . 

Micromicron ......... 

Micron* . . 

Mile . . . 

Miles  per  hour . 

Milliampere . 

Milligram . . 

Milliliter . 

Millimeter .......... 

Millimicron ......... 

Million  gallons 

oer  day . 

Millivolt . 

Minimum . 

Minute . . 


*  kcal  ana  kg-cal  are  synonymous  and  can  be  interchanged. 


.  • .  .1  hp 

. ID 

. .  .kcal* 

. .kc 

..... .kg 

kg- cal* 
...  .kg-m 

.  .kg/cm^ 

. kl 

..... .km 

. .kv 

. kva 

. kv 

. . .  .kwhr 

. ksf 

. lat 

....  <lim 

. lin 

. 1 

....  .log 

. In 

.  o . .  .max 

. .me 

. mp 

. m 

. . .  .m-kg 

. b  a 

•■•••/*  A- 

. M? 

....  in 

. -A 

. . .  .mile 
....  mph 
*  •  *  ••  «  *108. 

. mg 

*  •  -  * .  .,ml 


mgd 
■  «mv 
min 
min 
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Month.  . . . 

. , .month 

Revolutions  per 

(Jan,  Feb,  Mar,  Apr, 

minute . 

.  ..rpm 

May,  June,  July,  Aug, 

Root  mean  square. . . 

. .  .rms 

Sep,  Oct,  Nov,  Dec) 

Saturated . 

* » •  sat 

Number . 

Second . . 

Observed . 

Section, ,,,,, . 

.  .sect 

Ohm. . 

Sine . „ . 

Ounce . 

. 02 

Specific  gravity . 

.  sp  gr 

Outside.  diameter. . . . 

. OD 

,Sqiia  , . . . 

Page. . . . 

Tangent . 

. . .  tan 

Pages.,... . 

Tensile  strength . 

•  •  • • ts 

Parts  per  million . 

Ton . . . 

. . .  ton 

Per. ..................... 

Tons  per  square 

Per  centum . 

.percent 

foot . 

. . .tsf 

Pint . . . 

•  *  9  a  •  e  ptj» 

Oltra-high  fre- 

Po  ijt.  meridian . . 

. .  ..P.M 

nu«mcv. .......... 

. .  .uhf 

Pound . . . 

Very  high 

Pound-foot. .............. 

. . .lb-ft 

frequency. . . 

. .  .vhf 

Pound  -inch . 

. . .lb-in 

Volf  . 

Pounds  per  cubic  foot 

Voli  tie . . . 

.  .Vol. 

fib  ner  ou  ft ) . 

,  „ , , , ppf 

Watt. . . . 

Pounds  per  square  foot 

Watthour. . . . 

. . .whr 

(lb  per  sq  ft) .......... 

Week. . . 

. .week 

Pounds  per  square  inch... 

. . . .  .psi 

Yard . . . . . . . . 

•  •A*  yd 

Probable  error . 

Year , . . . 

• • • *yr 

<•  •  0  0  9*  ■>  0  •  0t««t»S4l  K  t 

(Military,  no  apostrophe, 

Radio-frequency. ......... 

o  •  *  o  o • rf 

56  (1956);  nonmilitary  1 

56) 

Radius. . . . 

. . , . .rad 

As  an  arbitrary  rule,  use  abbreviations  in  the  singular  only; 
exceptions  are  abbreviations  preceding  numerical  values  such  as:  Figs.  1 
and  2,  Vols.  1  and  2,  Nos.  1  and  2. 

Numbers .  GPC  says,  although  not  absolutely,  that  numerals  under 
ten  ordinarily  will  be  spelled  out.  A STM,  however,  says  that  numerals 
under  thirteen  .ill  be  spelled  out.  The  new  trend  is  toward  writing  all 
numbers  as  numerals.  However,  any  number  is  spelled  out  when  it  begins  a 
sentence,  or  if  successive  numerals  would  be  ambiguous.  For  example: 

"Eight  miles  of  road  were  built".  "There  arc  three  >-foot  cliffs  on  this 
island."  On  the  other  hand,  small  numbers  are  always  expressed  as  numerals 
when  compared  with  large  ones:  "The  tide  varies  from  4  to  25  feet,"  Million 
and  billion  may  be  written  out. 
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Ordinals  are  written  out,  except  in  proper  names*  "Third," 
"Nineteenth  or  Twentieth  Century,"  but  twenty-fourth  division  is  "2ipth 
Division." 

In  tables,  and  generally  in  figures,  numerals  are  used  throughout. 

Measurements,  English  measures  are  used  where  practicable.  Where 
results  will  be  useful  in  engineering  applications,  English  measures  are 
used.  Where  results  are  strictly  of  a  laboratory  or  research  nature, 
metric  units  are  frequently  preferable  (for  example,  millimeters,  centi¬ 
meters,  and  milligrams.)  When  a  metric  figure  is  approximate,  the  ap¬ 
proximate  equivalent  is  used.  When  the  profession  usually  works  and 
thinks  in  terms  of  some  common  unit  such  as  pounds  per  square  foot,  that 
unit  should  be  used. 

Decimals  are  used  instead  of  fractions  where  practicable. 

The  eight  major  compass  points  should  be  written  as  one  word 
without  capitals?  east,  northwest.  Intermediate  directions  are  hy¬ 
phenated,  e.g.,  south- southwest,  and  should  be  abbreviated  where  two  or 
more  occur  in  the  same  sentence,  i.e.,  N,  NE,  iNE,  or  whatever  direction 
is  indicated. 

The  words  latitude  and  longitude  need  not  be  written  in  giving 
locations?  230llf  N,  62°15‘  W. 

Percent  is  spelled  out,  as  one  word. 

Special  Signs  or  Symbols.  In  general,  avoid  the  use  of  special 
signs  or  symbols.  Do  not  use  (’J  for  feet  or  (",)  for  inches  in  either 
text  or  tables;  their  use  is  permissible  in  illustrations.  The  symbol  for 
percent  {%)  should  not  be  used  in  the  text,  but  may  be  used  in  tables  when 
lack  of  space  requires  it. 


Spell  out  names  of  companies  using  the  ampersand  (&)  only  between 
proper  names.  Abbreviate  "Company"  and  "Corporation"  in  firm  names.  For 
examples  "Brown  &  Sharp  Manufacturing  Co.,"  but  "Pennsylvania  Coal  and 
Coke  Corp»" 

Parentheses.  If  a  complete  sentence  is  to  be  inclosed  in  paren¬ 
theses,  the  closing  parenthesis  is  placed  outside  the  period,,  If  only  a 
phrase  at  the  end  of  a  sentence  is  inclosed  in  parentheses,  the  closing 
parenthesis  is  placed  inside  the  period. 

Quotation  Marks.  Quotes  are  always  set  outside  the  comma  and  the 
period"  inside  the  colon  and  the  semicolon;  and  either  way  with  exclama¬ 
tion  and  interrogation  marks,  depending  on  whether  those  marks  do  (quotes 
outside ;  or  do  not  (quotes  inside)  belong  to  the  quoted  matter. 

Figures.  In  referring  to  figures,  the  word  see  usually  is  not 
needed;  the  word  figure  is  spelled  out  when  used  in  the  text,  out  abbre¬ 
viated  when  in  parentheses  (Fig.).  A  common  noun,  such  as  figure,  used 
with  a  date,  number,  or  letter  merely  to  denote  time  or  sequence,  or  for 
the  purpose  of  reference,  record,  or  temporary  convenience,  does  not  form 
a  proper  noun  and  is  therefore  not  capitalized.  However,  it  is  capitalized 
when  followed  by  its  title  and  when  abbreviated  or  in  parentheses. 

Miscellaneous.  Expressions  such  as  than  does  or  as  is  should  be 
used  only  if  necessary  to  avoid  real  confusion. 

The  adjective  due  snould  be  used  only  where  it  modifies  the  subject 
noun  or  pronoun,  otherwise  owing  to  or  because  of  is  preferred.  The  follow¬ 
ing  usages  are  correct:  "The  difficulty  of  transportation  is  due  to  the 
numerous  gullies."  "Transportation  will  be  difficult  because  of  the  numerous 
gullies  tnat  lie  across  passes." 
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Velocity  properly  includes  direction  as  well  as  rate  of 
movement;  speed  is  preferred  when  there  is  no  directional  frame  of 
reference, 

VIII.  TYPING  THE  TECHNICAL  REPORT 

In  order  to  maintain  high  standards  and  uniformity  in  the 
final  preparation  and  presentation  of  the  technical  reports,  the 
following  standards  should  be  followed. 

Typewriter  marginal  stops  should  be  set  for  a  6-inch  line; 
the  width  of  a  typed  line  on  a  page  should  not  exceed  6-1/4  inches, 
preferably  6~l/8  inches.  The  left-hand  margin  should  be  1-1/4  inches, 
for  a  right-hand  page,  and  3/4-inch  for  a  left-hand  page;  first  line 
on  a  page  should  be  3/4-inch  from  top,  and  last  line  1-inch  from  the 
bottom.  Page  numbers  should  appear  l/2-inch  from  the  bottom  of  the 
pa  •'  equidistant  from  the  sides.  On  the  duplimat  master,  typing  should 
begin  on  line  3,  should  end  on  line  55,  and  the  page  number  should  be 
on  line  58  for  both  right-  and  left-hand  pages;  however,  the  typing 
should  appear  between  lines  21  and  93  on  the  horizontal  margin  for  a 
right-hand  page,  and  between  lines  15  and  87,  horizontally,  for  a  left- 
hand  page,  For  short  reports  where  only  one  side  of  the  sheet  is  used, 
pages  will  be  all  right-hand  ones-  lnclosures  Nos.  11  and  12  illustrate 
the  format  to  follow  in  typing  duolimats. 

The  cover  and  sometimes  the  title  page  will  be  prepared  by 
the  drafting  section,  based  0:  information  obtained  from  the  author  of 
the  technical  report. 
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Pagination  of  technical  reports  is  as  follows:  Preliminary  pages 


(title  page,  preface,  table  of  contents,  notations  or  symbols,  and  synopsis) 
have  small-cap  Roman  numerals,  such  as  i,  ii;  main  text  pages  including 
appendixes  have  Arabic  numerals,  such  as  1,  2,  and  Al,  Bl. 

First  page  of  main  text  and  first  pages  of  major  subdivisions 
always,  and  minor  subdivisions  sometimes,  should  each  start  on  a  right-hand 
page  (odd).  This  will  occasionally  result  in  a  blank,  unnumbered  left-hand 
page  at  the  end  of  the  preceding  section,  but  it  has  the  advantage  in  that 
it  permits  main  sections  to  be  handled  as  complete  units,  separate  from 
other  sections  of  the  report. 

Paragraphs  are  numbered  consecutively;  subparagraphs  are  both 
lettered  and  numbered.  As  in  all  military  correspondence,  no  numbered  or 
lettered  heading  is  used  singly,  i.e.,  there  is  no  1  with  a  2;  and  no 
ji  unless  there  is  a  b.  As  already  stated,  the  main  paragraphs  begin  at 
the  left  margin  .3/4,  l-l/4  inches  or  9-15  elite  typewriter  spaces  from  the 
left  side  of  the  paper,  for  left-  and  right-hand  pages,  respectively. 
Thereafter,  indentations  are  at  regularly  increasing  5-space  intervals  for 
all  lettered  and  numbered  paragraphs.  Indent  only  first  lines,  second 
lines  go  back  to  margin.  However,  all  first  lines  of  unnumbered  or  un¬ 
lettered  paragraphs  or  subparagraphs  are  indented  only  5  spaces  from  the 
left  margin,  even  though  the  preceding  and  succeeding  paragraphs  may  be 
indented  10  or  more  spaces.  Depending  on  the  number  of  subheadings  re¬ 
quired,  one  of  th  following  heading  arrangements  should  be  used: 
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I.  MIN  HELDING 


A.  MAJOR  SUBDIVISIONS. 

1-01.  MINOR  SUBDIVISIONS. 

a.  Paragraph  Headings.  Text  beginning  on  same  line. 

(l)  Subparagraph  Heading  or  Text. 

(a)  Subparagraph  Heading  or  Text. 

*1  Subparagraph  Heading  or  Text. 

*&  Subparagraph  Heading  or  Text. 

If  report  is  short  and  the  outline  being  used  consists  of  four 
headings  or  less  (not  major  subdivisions),  the  paragraph  arrangement 
should  start  with  1  (not  1-01)  at  the  left  margin  for  the  main  heading; 
followed  by  the  paragraph  headings  a,  b,  first  lines  of  each  indented 
5  spaces;  and  then  by  the  subparagraph  headings  (l),  (2),  and  (a),  (b), 
first  lines  of  which  are  indented  10  and  15  spaces,  respectively;  however, 
in  a  longer  paper,  where  more  subdivisions  and  subparagraphs  are  required, 
obviously  the  type  of  listing  given  first  above  should  be  followed. 

Webster's  New  International  Dictionary  is  the  authority  in  the 
spelling  and  division  of  words.  Hackh' s  Chemical  Dictionary  is  used  for 
chemical  and  physical  words  and  terms.  Authorities  for  the  spelling  of 
geographic  names,  both  local  and  foreign,  are  listed  below  in  the  order 
of  their  preference?  Decisions  of  the  United  States  Board  on  Geographic 
Names;  United  States  Postal  Guide;  Columbia  Lippincott  Gazetteer  of  the 
World;  Webster's  Geographical  Dictionary;  New  World  Loose  Leaf  Atlas;  and 
Rand  McNally  Atlas. 

*  As  much  as  possible,  avoid  necessity  for  usmr  these  subparagraphs  by 
using  more  main  paragraphs. 
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ADDITIVES  TRIAD  AS  FROST  KCDEFIIRS 


m* 

VO. 

THAIS  MAM 

DSS'.RIPTIOH 

8UFf  LI  MR 

1 

- 

Vagatabla  Pitch 

Qanarml  Killa,  Inc.,  HDmaapoUc  13#  Kina* 

2 

- 

Tall  Oil 

Omni  Hill.,  Inc,,  KlniMpoll.  13.  fUnn- 

3 

- 

fagatahta  Ha*idua 

Oenaral  Alla#  Tnc.,  Kinnaapolla  13#  Kino. 

k 

- 

Acphali  baulaton 

Amrtcan  QL1  Products  Co.,  9dmrrl.Ua  Ii3#  Haaa* 

5 

- 

PolyMicto  Aain 

Omni  mil,  Inc  ,  KlnnMpcUf  13.  Kim. 

6 

- 

Portlmd  Camnt 

- 

? 

Pc  b  to  11th 

A  Calcium  Lifnoaulfl  la 

Altar  Bui  Ida  ra  Co.,  Waltham,  Kaa.^ 

6 

Floe  gal 

A  Modified  * Larch 

V*  A.  flcholtan* ■  C h**i *■  ho ,  pabrlakao,  IHtharlanda 

9 

CRO-197 

Sodium  S.U  of  a  poljiir 

Ana  an  to,  Irdratt  Station  u9,  po?tor,  Kaaa. 

10 

Oiartac 

Poljgaloo  tortrxmi 

Qan~rm).  MU?,  Inc,,  Minneapolis  1 1#  Minn. 

U 

Rriliua 

Alalc  Polymtr 

Anaanto,  tfraratt  Station  'i9 ,  Boa  ton#  Kmi. 

12 

Union 

Sodium  Poly  aery  Lata 

Vaarlcan  Polynar  Mr.#  Paabody,  NMi. 

13 

Copolymr  of  Styrana  and 
Mathoaulfat* 

Ko^ara  Co,#  Inc.,  »ittabureh  19#  Panna. 

a 

P.V.A. 

Polyrlnyl  Alcohol 

E*  I,  duPont  d*  Amour  a  A  Co., 

Graaaalll  Chamieal*  Eh -ton  10,  Haaa. 

15 

ijufedrafoc 

Sodium  Tmtraphoaphata 

Runford  Chanical  Work*,  ftumford  16,  R,I, 

16 

- 

Sodium  Trlpoljphc  ^hata 

Wa#t  Vaco,  ff'i  Tot*  17,  g.  y. 

17 

• 

So dlvi*  Axamataphosphata 

tfaat  Vaco,  Naw  yorit  '7#  B.  T* 

IB 

¥*r*“*u 

Sodium  salt  of  Rthylena  Mamina 
Tatra  Ac* tic  Acid 

Baraworth  Chant  cal  co*#  FraM^hain,  A  a*. 

19 

Tmol  731 

A  Sod i*xa  Salt  of  l  Carboxylic  Acid 

k  Haaa#  Wallaalay  Hllla,  Maaa. 

20 

Daxad  U  and  21 

Pormaldahyda  -  Condanaan’ 

Vaphtha lana  Sulfonataa 

Dw.'.y  4  1W.  CMhrlc*".  1,0,  (»■.. 

21 

Kara  spa  raa  M  and  C 

Lignosulfonata  5 a,  to 

Atmthon  Corp.,  Hothachiid.  tf  .i. 

?? 

U*nonol 

Ufnniu  •  fnrota 

Arathon  Corp,,  Rothachild,  W|. 

23 

SC-5C 

Sodium  Mothyl  3tl?conat* 

3*iam  IlKtrte  Co.,  Plu.fl.ld,  ife.h 

2U 

IS-1 

SoctLum  Ma thy  1  BAyl  Procyl 
Slllconat* 

EX*#  Cherdral  CO.#  PirlaiW,  jxCh, 

25 

- 

Pataaalum  phanyl  Silieonat* 

Annarto,  Ev^ratt  Station  1.9,  9n*ton,  Haaa* 

?e> 

Triton  F.-60 

SUaryl  Mmathyl  Barayl 

Aimonlu*  Chlcr  id* 

Sohn  t  Haa«#  y«  ’falay  Kill",  Ha**. 

27 

Volm 

Met/.irrylato  Chronic  Chlorida 

?.  I.  duPant  daNanc^ira  %  Co,, 

Graasolll  Chartral*  Oapt,,  Boston  10,  Mara, 

28 

^tllon 

Staarato  ard  Chronic  Chlorida 

P.  I,  duPon*  ^aliamoua  V  Co.# 

Gras**  ’i  Lha«lca)#  D«rt«#  Boat®  10,  Asa, 

2V 

KpAiHln*  16*2  and  2)89 

Fatty  i^tataraij  Ammonium  Salta 

Hem  4  Haaa,  Wallaalay  Killr,  Mai*. 

.'0 

- 

Trt*iryl#no  Tatrandra 

S'istrar  LodaV  Co.,  Ry'l*atar,  N.  T. 

n*'  ihvtorj  Pom  %  FTanrh,  Bolton,  !H*a. 

31 

1 

Uaxa.ua \nyl*n*  Mamin* 

PasV^r  RodaV  Co.,  P.ochaatar,  Ji,  I, 

Dlatrlt'utort  Hov*  t  Franch,  Boston,  Am. 

V 

• 

Di-M-DutyUmln* 

Olln  Athlaaon  Ch^Pical  Corp.,  Alt  ar^-rd,  N. 

l  'tritvtori  Hnwa  %  fr^orh,  Boato’i,  Aaa. 

33 

Prlaarta  fll-R 

Tarti^ry  likyl  Primary  A*lna 

Rolai  4  WaM'iJty  Kill  a,  AM* 

XI 

|  Cartom*  7*X>  and  i*)00 

Polya thy lan*  Qlyecl 

CarhjA  *  Carbon  U»au>  al  Jo.,  Has  Yort  17#  V.  T. 

35 

7 hi 

IS  oc  udocyl  [hnathyl  Amonlun 

Ohio  rl  da 

Arwnir  Chanicil  Di*:,  Chicago  9,  IU, 

* 

ARini.  1I)D 

Qetadmcyl  tain* 

imc-a  fnanlcal  Di»..  Chicago  9,  Ill. 

37 

- 

Qlathahol  *toain  Ad1'*  0  Acatata 

“r rcul*a  *rwf*»r  WLl^tntt®  ‘V,  >1. 

.VI 

- 

Mnnoathanol  Ha  ail.  Amina  D  Acatata 

Ar-rulaa  Pwdar  Co.,  Vllaln£t®  99,  >1. 

39 

* 

!‘aat.  Flnao 

fArUMaatam  AaaachuaatVa 
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S0IL3  USE)  IN  COZD  ROOM  TESTS 


FIGURE  2 
Incl.  7 


Ft9ure2.  General  view  of  the  hydraulic  analog  computer.  The  motor-driven  template,  left,  is  cut  to  conform  to 
ground  surface  temperoture  variations  and  by  means  of  an  on-off  servo  motor  is  converted  into  cor¬ 
responding  variations  of  water  level. 


The  results  in  Figure  21  indicate  that  each  foot  increase  in  depth  of  fill  will  raise  the  thaw 
line  in  the  subgrade  approximately  8  in.  in  a  thaw  season  similar  to  that  of  1954,  and  that  to  pre¬ 
vent  any  thaw  of  the  subgrade  would  require  approximately  6  ft  of  fill.  However,  it  is  considered 
that  the  depths  of  thaw  shown  in  Figure  21  would  be  maximum  values  in  the  next  complete  thaw 
season,  in  that  after  that  season,  with  melting  of  the  winter  snow  cover,  moisture  content  of  the 
road  fills  may  be  substantially  higher  than  was  assumed  for  the  first  year.  Where  ample  moisture  is 
available,  depths  of  thaw  below  the  road  surface,  at  the  center  line,  may  be  as  shallow  as  those 
plotted  in  Figure  20  for  the  undisturbed  ground. 


Thaw  of  ice  beneath  fill.  A  tentative  solution  for  the  amount  of  ice  which  will  melt  below 
fill  has  been  determined  using  the  temperatures  measured  in  the  ice  during  1954  investigations 

and  by  means  of  the  hydraulic  ana¬ 
log  computer  presently  being  de¬ 
veloped  by  the  Arctic  Construction 
and  Frost  Effects  Laboratory. 


Figure.  22  shows  the  com¬ 
puted  thicknesses  of  ice  which  will 
melt  under  2-,  3-  and  4-ft  depths  of 
fill  for  any  given  number  of  ac¬ 
cumulated  degree-days  of  thaw. 
These  values  are  approximate  and 
tentative,  pending  additional  in¬ 
formation.  Note  that  a  straight 
line  relationship  has  been  as¬ 
sumed  between  the  amount  of  ice 
melt  and  degree-days  of  thaw; 
this  assumption  is  only  a  rough 
approximation.  There  would  be 
practically  no  melt  of  the  ice  sur¬ 
face  under  3  ft  of  fill  at  or  beyond 
the  location  of  Test  Lane  3.  With 
2  ft  of  fill  there  would  be  nearly 
2  in.  of  melted  ice  at  Test  Lane  3, 
slightly  over  1  in.  at  one  mile  in¬ 
land  from  the  edge  of  ice  and  no 
melting  at  5  miles  from  edge  of  ice. 


Figure  21.  Influence  of  depth  of  fill  on 

thaw  depth  in  soil  subp.de.  An  important  factor  whjch 

has  been  neglected  in  the  foregoing  computation  is  solar  radiation.  While  degree-days  of  thaw 
based  on  air  temperatures  decrease  steadily  with  distance  from  the  edge  of  the  ice  and  with 
increase  in  elevation,  incoming  radiation  should  be  a  nearly  constant  factor,  by  comparison,  and 
must  be  the  predominant  factor  as  the  air  thawing  index  approaches  zero.  Dr.  Schytt  measured 
the  amount  of  incoming  radiation  at  the  Ramp  station,  one  mile  from  the  edge  of  ice.  His  compu¬ 
tations  and  analysis  of  the  effect  of  radiation  on  the  snow  and  ice  surface  indicate  that  radia¬ 
tion  is  at  least  as  important  as  convection  in  determining  the  amount  of  ablation  at  the  Ramp 
station.  No  measurements  were  made  by  Dr.  Schytt  in  connection  with  gravel  road  surfaces,  so 
that  no  data  are  available  to  evaluate  radiation  effect  for  these  conditions.  While  the  absorption 
of  heat  by  the  gravel  surface  will  be  greater  than  the  ice  or  snow  surface,  much  of  the  heat  will 
be  expended  in  warming  the  gravel  and  underlying  ice  or  will  be  lost  by  convection  at  these  in¬ 
terior  ice  cap  locations.  Therefore,  while  inclusion  of  the  solar  radiation  contribution  in  the 
heat  balance  computations  would  increase  the  indicated  ice  melt  beneath  a  2-fl  depth  of  gravel 
fill,  the  amount  would  not  necessarily  be  of  practicable  significance. 
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TEMPERATURE  FACTOR  -7-,  DIMENSIONLESS 


Where  C=  volumetric  heot  of 

natural  soil,  BTU/cu  ft  T 

K  ^  thermal  conductivity  of 

natural  soil,  BTU  ft/sq  ft  hr  °F 

r,  =  radius  of  pile,  inches 

r2'  radius  of  hole,  inch*  s 

w  -  slurry  water  content,0/© 

ltd  =  slurry  dry  density,  lb  per  cu  ft 

_  A0-  difference  between  natural _ 

soil  temperature  and 
32°F.,  °F. 

t  =  time  to  freeze  slurry,  hr 


hhS 


e  10  12  14  16 


TIME  FACTOR  ,  DIMENSIONLESS 


TIME  REQUIRED  TO  FREEZE  SLURRY 
AROUND  A  PILE  IN  PERMAFROST 


FI  USE  I 

Inc  I  9 


INITIAL  GROUND  TEMPERATURE  IN  DEGREES  FAHRENHEIT 
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SPECIFIC  SOLUTION  OF  SLURRY 
FREEZING  PROBLEM 


FIGURE  2 

Incl.  10 


FORMAT  FOR  TYPING  THE  TECHNICAL  REPORT 
ON  A  DUPLIMAT  MASTER 


Incf.  II 


-Right  edge 


FORMAT  FOR  TYPING  THE  TECHNICAL  REPORT 
ON  A  OUPLIMAT  MASTER 


Incl.  12 


Right  edge 


